In an initial evaluation, we found the Oxoid Signal blood culture system inferior to the BACTEC radiometric system for detection of some microorganisms causing septicemia (M. P. Weinstein, S. Mirrett, and L. B. Reller, J. Clin. Microbiol. 26:962-964, 1988). To determine whether modified processing of the Oxoid Signal blood culture system could improve its yield and speed of detecting positive cultures relative to the BACTEC radiometric system, we agitated all Oxoid bottles during the first 24 to 48 h of incubation and performed aerobic and anaerobic subcultures of all Oxoid bottles negative after 7 days of incubation. These modifications improved the overall performance of the Oxoid system, particularly with regard to the yield of streptococci, members of the family Enterobacteriaceae, and Haemophilus, Neisseria, and Acinetobacter spp. The speed of detecting positive cultures also was improved, especially within the first 24 h of incubation. However, the BACTEC system still detected more positive cultures (P < 0.005), especially of obligate aerobes such as Pseudomonas aeruginosa (P < 0.05) and yeasts (P < 0.005). The BACTEC system also detected positive cultures earlier than the Oxoid system (e.g., at 24 h of incubation, 70.5% of BACTEC positive cultures detected versus 62.1% of Oxoid positive cultures detected). Further modifications of the Oxoid system which might include a revised medium, additional processing modifications, altered headspace atmosphere, or a complementary second broth medium should be considered, since the system is attractive in concept and is easy to use in the clinical laboratory.
Several reports now have documented the value of agitation as a means of improving the yield and speed of detection of positive blood cultures (4, 6; L. B. Reller, S. Mirrett, L. G. Reimer, M. P. Weinstein, R. Nahass, and W. L. L. Wang, Abstr. Annu. Meet. Am. Soc. Microbiol. 1987, C378, p. 386), but agitation is not recommended uniformly by manufacturers of commercial blood culture systems. In an initial comparative study of the Oxoid Signal blood culture system and the BACTEC radiometric system, the Oxoid system was inferior in the yield of certain microorganisms, notably streptococci and aerobes including Pseudomonas aeruginosa, Acinetobacter spp., Haemophilus spp., and yeasts (12) . Moreover, when both systems detected positive cultures, the BACTEC system did so earlier (12) . When possible reasons for these differences were reviewed, the possibility that agitation of the BACTEC aerobic medium might have improved the relative yield and speed of detection of this system was considered. We also considered the possibility that certain microorganisms might have been present in the Oxoid medium without yielding a positive signal or macroscopic evidence of positivity in the broth itself (7) . To assess these issues, we revised the processing of the Oxoid system to include agitation for the first 24 to 48 h of incubation, and we performed terminal subcultures on all negative Oxoid bottles on day 7 of incubation. We report here the results of 5,156 paired comparisons of equal volumes of blood in the Oxoid Signal and BACTEC radiometric * Corresponding author.
systems at three university hospitals that use identical methods of obtaining and processing specimens.
MATERIALS AND METHODS
Collection of samples. During the study period, two 30-ml BACTEC bottles (aerobic 6B and anaerobic 7D) containing tryptic soy broth with 0.025% sodium polyanetholesulfonate and one 80-ml Oxoid bottle of Oxoid special broth with 0.03% sodium polyanetholesulfonate (11) were used for all blood cultures from adult patients at Robert Wood Johnson University Hospital, the University of Colorado Hospital, and the Salt Lake City Veterans Administration Medical Center. Patient blood cultures were obtained at the bedside after preparation of the skin with 10% povidone-iodine (1% available iodine) followed by 70% isopropyl alcohol. Blood from each separate venipuncture was distributed as follows: 10 ml to the Oxoid bottle, 5 ml to BACTEC 6B, and 5 ml to BACTEC 7D. Thus, the volume of blood inoculated into both systems was the same. The blood/broth ratio in each system was not the same: BACTEC, 1:6; and Oxoid, 1:8. Volume standards. To ensure that the culture bottles actually received the specified amounts of blood, we measured the level of fluid in each container after it was filled with blood. Although all blood-containing bottles were incubated, those with fluid levels below the standards were coded as inadequate and were excluded from subsequent analyses. Fluid level standards were set to ensure that at least 8 ml of blood was added to the Oxoid bottle and at least 4 ml each was added to the BACTEC 6B and 7D bottles. Significantly more microorganisms were detected by the BACTEC system (Table 1 ). In particular, P. aeruginosa (P < 0.05) and fungi (P < 0.005) were detected more often in the BACTEC system. Trends favoring the BACTEC system for the detection of streptococci and Acinetobacter spp. also were noted but were not significant statistically. There were no differences between the systems in the detection of members of the family Enterobacteriaceae, staphylococci, and anaerobes. Haemophilus and Neisseria species were infrequent isolates; neither system had a clear advantage.
Of the 420 microorganisms that grew in both systems, 272 (64.8%) were detected at the same time, 117 (27.9%) were detected earlier by the BACTEC system, and 31 (7.4%) were detected earlier by the Oxoid system (Table 2) . Staphylococci (P < 0.001), Acinetobacter spp. (P < 0.001), other gram-negative bacteria (P < 0.05), and Candida albicans (P < 0.05) all were detected earlier by the BACTEC system. The cumulative yield over time of BACTEC positive and Oxoid positive cultures is shown in Fig. 1. Figure 1 (4, 6) . Nevertheless, despite improved speed of detection in the Oxoid system, the BACTEC system still was faster (Fig. 1) .
The need for terminal subcultures has been debated (P. (1, 10) . The data from this study suggest that it would be prudent to perform terminal subcultures on the Oxoid system. Although there were relatively few cases of bacteremia due to Haemophilus spp., anaerobes, and fungi, nearly 20% of these isolates were detected only with terminal subculture in this study.
Although this study has documented improved performance by the Oxoid system, its yield and speed of detecting laboratory. Therefore, modifications that might further improve the performance of the Oxoid Signal system should be undertaken.
